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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hybrid electric 
vehicle capable of improving a fuel economy, developing 
a stationary high load performance, and performing a 
smooth operation with excellent responsiveness in a 
transient load condition. 

SOLUTION: This hybrid electric vehicle 10 comprises a 
propulsion system 1 2 having a motor generator 1 4 and a 
variable displacement internal combustion engine 1 6 
formed integrally with each other. The motor generator 
1 4 and the engine 1 6 are operatively connected to the 
drive train 17 of the vehicle 10 to provide a power to the 
vehicle 1 0 in cooperation with each other. 
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(57) 

«(*3«KtSHl6«rSt^bfcitjt->X5=-A12^i*^. A-f:/ 
U K«M*:Ml0-r$>S. • v^x^k-^'-H 

i:X>>7>16«, ^n-?n. ^MlOcDh'^-f::^- hP- 
>i7JcWif^nJigicj*i^$nT, *PiioicK5«iUTta;fj* 




I 



( 2 ) 

1 

^-r^rnz. ^vxm&^nft±ti^m.mizm-:s\,^xf^ 
ic. ±.%?mmmzh}Vi'^wsi.m\zijk^-r^'^^m%m. 

lit, 

±IE^l©m#©Sffl, ■StXf±.^SLm\<Dm^\Z 20 

V)Vi7^±.mmwimzfjk^^-^-^^m\z. ^lt. ±i25j 

JC«i(i&;SlSrS«»c, {^m-r^. yW:/U:y K«^*iig. 
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^mz^mr^, m-»m. i \z%iM.<oi\-( zr^j y nm^* 

M. 

[0 0 0 1] 

<i9f6l±*t>fce.rBI^S^^SX>-:^>SrJ^OA-f y 
[0 0 0 2] 

iC®lo«, A-f :/U H«^*M Oiybrid electric 
vehiclePgL-THEV) tbXiiaT^O. m:tJhhJVi7^ 

^^-r^(D\ziHmmmiiiz}SK±<Dmm.=^-^-<Dm:^ 

•^^r-^S'-fi, ^0*MlC*ViT> jlfe#*<S:*-r^ 

OSO r/hSft;Snfc (downsized) j 

[0 0 0 3] ^(DmU/\-i-:f*J y 

*^ PtP5©ifSi§ti:fel'?ittLTVK€mx^;i':¥-K= 
m^lit/'^y'T^J-) «:/3<£A^bTVi.& 
m^X:^:;|.:^i-K=j8E«gX«Ay5^U-*t 

mnr^ii. x>i?>c^*bTtki!i5 

^fl^:-^'-) *<^«6<JIC. -^Lx/xitsmfSi\zm-o 

(/h^{b$n-s» diA^ai^r. a-t t'u i^itiz^^^f^ 



( 3 ) 

3 

[0 0 0 4] oI^S^^gx>v'> (variable displacem 
ent engine BSbTVDE) S©<:MtbT^^©, S'jOJ^ 

^fSfcj-p-^, 4^18!, s^fs, eaisf. Sc^^^^7^f§f) 
[0 0 0 5] —mtLx, fc:/s!b-€-nt(s^-r-5t>®-c 

S<E^-H©Wl?««K«#to-5 {W;%.«X>i?>*t4 20 

6^1S}> 8^fS, S:Z^10^1Sf5ie©Pfltf^#*3 
■5) . -?-o#»cM1Sfate^-HraT«J!l;5;«#*ifTt»n 

■^x.S8^, tgiliRI^/N— ^'o.^X (noise, vibration 
and harshnessSSLTNYH) ©P=1S*^i;«.. ^tl-V. 

[0 0 0 6] 30 

i%mi>m»:VJ:^ t-r^mm] *^m<Dm i ©aw 

fe S © ?£fi?Sfr -5 g id* 5rti#tt-S ^1 1 ic * ^ , 

[0 0 0 7] *^ig®m2©BW«. nj^s^^ax>>? 

[0 0 0 8] 2^|Sg^®m3©eW«, «ft?^X«>t'FBl6<) 
[0 0 0 9] *%?3©m4®lW«. ©Kft^«f«Sn?© 

ifj©ffl^*/h$<-r5, nj^p^sx >-:^ e ft 

[0 0 10] 

[alli€:ft*t-^fc«6cD^i^l *%BJCDm 1 ©{gj^CICt 
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h;i'^*s^wtw«tif&-r-5^^s^^fix>-:^>*, 

T, ±ffinI^P^fiX>5?>tC±|SX>>?> • hJU^'S 
[0 0 11] *»?l©|g2 0«^JCJ;n«, <:M©K«) 

xst, ±i2^-^'-»c«mx:?^;i/:^i-s«iii&r«.s« 

t'b 10©ffl^$rS«-r-5XSi:, ±tei!>i^< tfc lO 

©«#ic»-cJviTh;i'i^fii*«#-r-5xst, m^^n 

h;i'i'i:5*x>>?> . h)Vi7iz^m 
^©±S2S*t-^'- • h;i'i7©«)|i&*fTtoii-«,xS 

[0 0 12] *^?9Jr*ft«±s©, Rc^<a©^st, IS 

j^. Rzfm}^\t. uTo:immnm.m^m.ttz.iiizj:K), 

■5. 
[0 0 13] 

[^Qg©SliS©j^^] ^:e:t?0iRiyf2*#Kg-rst. 

*^E5^5nTViS. «ljlv'y^T-A12tt, — IftWJ&m^X 
gl^®X«^-:?-l4, RZ/pJ^SfflS(*l«S«IPl6&, 



( 4 ) 

5 

0. -t-bT, mi]t\')Vi7=S:±fS.\'y'iZf • hU->n 

-22»c J; 0 2l<tSnfc«^&CX/3Z.«^^^fcS«-r^ i 

[0 0 14] bVi||iS}gffitC:feViT. «m 

*S«X«^-^-14«, A-f <y H«^*MfflJCjS^ 

!yh-r*S. • 5?x^^— ^-14tt. ^» 20 

©— ^plOOH^-f^ • ->-v:7h (^^ 

• 3^— 14tt, WlOOH^'f:/ 

Its 1 ':}U±<Dmm'^mW}^T • n.- h) , 

mz^7.y'A\2ifi=^-^- • -:?i^l/-^-*«»*rbT 
"bfiVn ^— • v'x^P-^-H^, *M10COH^ 

h)Vir^mii&V, -t-njriO, *mo»ra#?Wfcffi;'j& 

^X^o • -:?x^W-^'-l4«. ^r-^'- 

*Ml0»c43lt«.S-a<Dfia^M*«^e<UC»if^$1i- 

-14JC#tl&-r^ i: t *>lc*McD©l»jB#lc«|HlitXbTSx. 

bTtte4T»c»jzi!-rs*t, to©jg^o««SB^^-^' 

- • v'x^U-^-*iBl^Pm§x>v'>16i:m^t>-ti- 40 

[0 0 15] Rmmmmm\z^\^^x, ^-^'-uw, 

• i^x.ir-U-i'-<DMii^^ -«SLmttf2^m (dua 
1-split) i3Z.«(m:^4i-fd (power-split) im/\^:/V 
Hi:bT-^*£Sn/i:i2fS«:*bT'bAVi. *^6<)tC 
^<Dmi3:R^^i&mm\Z:^\f^X. X>S^> 
X>-:^>16) S.U:±ta^:-3'- • v'x^^.p-^'-COM 

:/ • v-A-^ h) ^zMl^m^^^muiRmxmf^^tlx h)V so 
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[0 0 16] ^mmm.:r.>i^>i6it, *g»<Daisf (fifii 

^«4mi8f, 6^1Sf. smfSf. 10mfSf> gfeV»ttS«r*< 
HiSJ^SUCiJV^T, X>v'>16«. 5ltH#ffF^5.490.48 

6^tcM55snfc^ieg^^sx>s;>3&^e,#i^sn-5. 

«H9-ry- hU— >17 (fiaj;l«K7'r:/- ->-V7 H) 

ir*fbii!)f^piffi7^£<«^-e^i(^3n-5ti:fctc, *pio© 

[0 0 17] »SbV»^JfiJ^^»r:feV^T. $(I®v'X7=-A 

18«, tgSS:ov-f i^DyDir-y-y— x«S«iBSg24. 26Sl 
Z^2ii:ii'h\Z. «ljl->X?A12©if>f^&IS«bT^«-r 

^. <flo5^'y:ri:*«iEii^^wrs. ^!I^alig24. 26Rzf 

28«, ®«4W;^^1t-et(;f^BItg75^-QW«g^Pl^Jc*i^ 
^®&*T«). ««W3§24, 26JtZ^28tt. JE-tl^tl. 

•5. MfflS26«. HEV^-^'- • S^x^k-^'-*M1BI 

tc. mmmim. -^^mm.m.:L>i^>^mm-r^<D\z^ 
^i)-^-onm\zmm'r^ifi, mmmi*\%. h^-t:/- vv 

->\l\Z^^ibn^-D^ri^^^iX^^^t^V}Virm^ 
^■&-r^mz. ^bT^-^-14i:X>v'>l6©ra-C± 

igi^h;pi7g4^j^T-g.. -Dt.K>»ur^mz. ^m-t 

*!lllSi24«, X>i?>i:^flf(DS*g«fiB, X>^^> 

^, m^mo^—^uE<D. :^%m\z^^mmzmm-t 
^mm^-^ti. m^iiy'-^^m.m.mzum.v. ^-ne. 

hU'->i7ic«*&$n-5h;i/i:7S&st^-r-5©c, 

[0 0 18] H^-f>'N*-JftfPA:»3SE20«, 

b. ^ne,{c.ti3^ffl#xf4ate#*<*pios:^fp-r-5 
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7 

mhitms^iimnmznt)-^^. 10 

[0 0 19] -fe>+»— 22tt. ^-rS'-H, S«^fil5, 
iSIIW»CA^pI6g;5:*gS!cO-t>-y— 

ioJw±o-b:>-9— wrs. -fe^-y— 22«. ti-as^ 

«C 1 OfiAicoffi^SrSIWrS. *{<s6<J»C«, ir^-tJ— 22 20 

[0 0 2 0] ftf^^lC*5ViT, ©ffllvX^^AlS (Oi 0 
»JifW«8§24) «, H5'fn-SSf^A:^8l520XZ/*:M© 

[0 0 2 1] mmi x« TM^j h;i/i7©ifes*t*«6 

:^h;l/i:7(D^-fe^-:J'-14fCJ;0«)t&$n^'<^«X»d: 40 

h CD 5 X > >i 6 J; t) n«)'<€r ftx 
^. :S:i*:w»c«. mmmm. hjv^^n^m m^it^^ 

7D— • ^-v— h5O»C05^;SnTViS. 50 
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[0 0 2 2] c:c:-c0 3*#38-r^t. 5SaXT-'>:/52 
(C*5V^T, *4^aiig24«msix«B*h;i';5'Sr§m-rs. 
^Lx. wmmm, «isx7^y7'54tc^snfc<ttc, 

ss 1 8 triati $ nr V ^ s ^ J6^^ $ nfcM t ttKT -5 :i t 
^mxt£\,^t^. *^l^SlS§24^^^^[lsxT■y:^56lcil^, ?ij 

•5. s*h;Pi7*t rvDE^-Hj h;u^Mffl«j@>tTv» 

B*l-;Ui7 0:i^T«:X>v'>16JC FftJ^Tj T. 

5S;3rnT) » X>$?>16»C riCE^:-Hj TCDibfPSff 
:ir#:Wlr«, $!l«3g24«, X>i7>16©^^iaf 
*f^S!j$ii-SillC. ^E-bTX>>7>1605 rnJ^gN^gj 
<!:LT<Dt!ttg*<^±3-a-^mtC, f^^-rsfi^&v X> 
>»>16t2lfi-r-5. -t-tl-C, riCE^-Kj CTKlfPb 
TVi^t^, X>>'>16{4, §CflfO±T (ffl^t«l0^18f 

[0 0 2 3] S*h;Ui7*< rvDE^:- h'j BBffiSrS^T 

Vi;a:Vi«^. iWWS24«, j5ia:^7^y:/62ic^snfc# 

tt. S*h;l';^©^T*X>5?>I6JCt!lST, 

-5. rvDE*— Hj ICTi!jfPbTVi-5i:#. X>>'>fel 

^rofCi£JB;^«flf(0& («a|;^«^1§fMe=&-H) 

[0 0 2 4] ±m<D^imx:^mt:mmr^z:ii\z^'o 

(M;^«A*-y7"U-l5*i*S:«b^cfctt!fi) iUft^Bf 

^. ^m?. ->;^T-Ai2«. x>v'>i6*<ft'bg&*®fi 

T, g*h;Ui7 0^T«:X>>'>16€:fflV^T#ti^-r^. 
IgtC, v-7>7^A12;<)ifieffl-r-5::^te50«> X>v'>16*«^ 

m±h. •?-ncj:o> x>i?>i6tt:fett*^is}of^i(iBL 

[0 0 2 5] rvDE^-Hj Pfilli, $iI?l§524lcS2tt$ 
riX\f^^ilth\Z. (fiajX.(»5S^X>i7>(5Ife^cr,B| 

StbT) ^i!ib#«)fin?*«). -fifdtbT. ftfiiy^ 
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9 

CO 0 2 6) ^m7.^y:f54\zii\r^xmf}f]mm'^m-c 

Sb^m-^. $^J^««g24tt5!l31XT••y7'58^:Jl^^. ^!im7.T- 

®MX«*iJ-& (^J;^«100X) Sr^:-^-14tC rgiJ^Tj 
T, X«fta$-e-T> >'X7^A12tC TEM^:— KJ ©^>-T 

<DSe$rfT*3li-^. TEM^:— Hj CO^-^mf¥hX\/^^ t 
# (OSOi^BtJC rVDE^:-Kj Tfe riCE^:— Kj "Cb 

V, ^ntf, «!jii^*gi!»fj-r«. TEH^-h-j WiBtt. m 20 

[0 0 2 7] ®*h;i/^*t FEM^r-Kj Sitt'&l&^X^^ 

fWffli3g24tt«ia;^5^yy66C3i^, s«h;i/i^ 

*i rvDE^-h'j BSfiS*MK.TVi5*^S*^$^tMj^-r^, 
S^hiPi^dt rvDE^:-Hj BaM*S;^TViS*i-&, m 

AI2IC riCE^— h*j TEM^r-Kj X<DW)if^nt> 

it. ^■UTS:Kh;i':i7ic*3Jt-5fi;^waxtt»J^«:x> 
>?>r6ic rgij^Tj -5, xtifta^-B-'S. riCE^:— 30 

->7.7^A12«. ^— 14i:a:'bJCX>i?>-16©:fe^fSf 

^ffifflbT. m^moymmmnzh)Vi7^mii^-r^. 

[0 0 2 8) S^h^Pi^^t, rVDE^:-Hj KttiOfe 

< u^^m-^ mA.tt'i'mRzfymm^mmnvtmiz 
:feviT) , *«'i»§i24«, mmxy^y:^iQ\zm^> Jtii-> 

XT-Ate TEM^:— fVDE^:- Hj TcDjl<te*fT 

TEM^-KJ rVDE^-Hj \ZXWji¥VX 

vi-sttr. mmmm. s^hji'^^^s, ^-^^-u (o 

Mw>;gB^3'X«^B)»€:^-^-l4lcfiJ^T. x>>'> 
T. (M«8gl8«, X>-:^>I6*<^tSf®fe^:-HP^-C«JK 50 
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\zmmt>^ ir>^y)m.mm^\zi^^ms^^W}tti. 

10 0 2 9] ^^mom^mvmifl. ±.m<oy)v^tii^ 

xmm\zm^^n^'h<Dxmi\'^z.ii. isixs. tocDf^# 
&ifs.^m^m\zii\^^x. ^^h)Vi7<Dmmxy,\t^mz 

[0 0 3 0] rsij^Tj ^n-st, $<i?8igg 

24«, rt-^'- . h;^i7J S:^-r«^S:^:-^^— 

=E-i^-wzfft}'&^m\zi^m-r^mmm^'&. ^r-^' 
-i4tcsi«-r^. 

[0 0 3 1] ffl,SXT-;/:?'34lr5^3nife<$JC, X>>'> 
l6!ffllS§28ttS* rx>>'>. ^UT 

T, X>i?>^ffllgg28«. S^h;Pi7©^*&tc fjJJ^j 

mififf3izj^mti^^^\^^\t^W]fr^. mm:^^y::fn 

»C:feViT, MffllS28«, X>v'>16CDi!jfp^Mifi.(yC-?-© 

wii^^mm-r^m\z. ^vxm^h)vi7(o\fy-fzf- h 

■5«{c. i^m-r^mmm^^. x>>'>i6ic2iffrs. 

[0 0 3 21 yW:^U Hm^*S<i:pF^SNf^»x>i? 
>®»^t>-e-K±0, «E*®5^XTA»c«bT:*:^^*iJ 

V»Tfiii*n« wJICSf flSx >>? > IC J; o T, 

A-f <y H«a<;Mio«^«6<i7feitift?Sfate«ii»rt3 
ViT8!):^tttE* (0d^«x>-:^>c5^»fSfSfPi!j3-a-^ 
^tlZ^f)) 58fllL»S-*. *M10A<<S^?Bfjl<e«fl8 

^P^Sx>5^>co 1 Ojy±(D^fSf Sr^l^fPldir-r^ d-h 
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[0 0 3 31 *^^«igir. mwt^ti^^m^ikWi^z^ 
^israe^- HfflT?©^«;a:^e*i»ih-r « 1 1 ic, 

[0 0 3 5] 20 
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[01] ^;iicM55Lfc*%B^cD»^ Lv^sijsj^^icee 

[0 2] Hilc5^snfc*ias»r*v^Tfi6^$nsi«it>' 

[0 3] 01 (c^$nfcitjiv7.7^Ait«fcoiifT^n^ 

0T»S. 

[«F^<Oltt^] 

10 A<yj-yKm»*M 

16 oJ^g^^SX>v'> 

17 H^-f:/- hU— > 
20 tSSfPA:^® 

22 t>lJ— 
24 



I 




T:^^}t>^m'm 5->;^^>^^^ 48124, x 7;*U;<j-&mH ^l^^ym 48076, th 

-f7/J<-> 7.hU-h iWH ^r-J> 30225 

22336 
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